of the tire gripping rather than slipping are enhanced because 
of this added friction. Sand makes the surface rougher, and 
this is another way to build up rolling friction. Snow tires, 
of course, add to rolling friction as do oversized tires, both 
because of the increase in surface contact. 

Just as there is a coefficient of friction for objects, there 
is also a coefficient of restitution. One technique to determine 
the coefficient of restitution is to compare the height from 
which an object is dropped to the height it bounces. The 
mathematical formula in this method gives a superball a 
198 rating (coefficients range from 0 to 1). 

A soccer ball has a coefficient of restitution rating of 
.78, a new tennis ball, .67, and a lump of clay is a flat zero 
because it simply will not bounce. 

One of the major factors affecting the coefficient of resti- 
tution is temperature. A baseball stored in a freezer scores 
only .5, but at room temperature it rates a .53. Baked at 
225(F) it manages a .55. On hot days, therefore, baseballs 
will tend to travel further. 

A golfball which has a .67 coefficient of restitution while 
it is in the freezer soars to .84 if subjected to 225 degrees 
for 15 minutes. You might improve your distance for drives 
by as much as 15% if you could figure out a way to tote a 
small oven around the golf course. 

Again, studies of the synthetic field coverings in terms of 
the coefficient of restitution revealed findings which were 
less than hospitable for the player. New Astroturf does not 


quite equal grass in impact absorption (the coefficient of 
restitution is slightly greater for the synthetic). A field of 
this material shows a significant increase in its coefficient of 
restitution after five years, which means it is a much harder 
fall for a player. Or, looked at in another way, the player 
will bounce higher! 

Another important characteristic of materials is elasticity, 
the innate property of an object to regain its original shape 
after it is deformed. This elasticity is sometimes referred to 
as compliance. For example, when designing artificial running 
tracks, compliance is an important factor. 

Running on a compliant surface, such as grass, contributes 
less injurious force levels than running on a hard surface, such 
as asphalt. However, a more compliant track would contribute 
to comfort and not to performance. 

Performance would be impaired since the rebounding 
from a surface correlates with lost time and, therefore, longer 
running time. A track surface which is too hard or stiff is 
also undesirable, since the shock transmitted to the body 
would be maximized. 

This suggests that an optimal material for a track would 
possess an intermediate degree of elasticity of compliance. 
An optimally compliant track would allow the runner to 
store elastic energy in its surface in a fashion similar to the 
pole vaulter who stores elastic energy in the bending fiber- 
glass pole. Both situations return the stored energy to the 
athlete later in the performance. 
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